Genetic regulation of traits essential for spontaneous ovarian teratocarcinogenesis in strain LT/Sv mice: aberrant meiotic cell cycle, oocyte activation, and parthenogenetic development.
Strain LT/Sv female mice show a high frequency of spontaneous ovarian teratomas arising from parthenogenetically activated follicular oocytes. LT/Sv oocytes also arrest at metaphase of meiosis I, rather than progressing through to metaphase II, as do almost all fully grown oocytes from most other strains. We investigated a new set of recombinant inbred strains derived from BALB/c and C58 (the progenitor strains of LT/Sv) and crosses of these two progenitor strains and found that metaphase I arrest is necessary, but not sufficient, to cause parthenogenetic activation. Occurrence of progeny with phenotypes more extreme than either parent (transgressive variation) suggests that these traits are polygenic and that LT/Sv mice inherited a novel combination of permissive alleles from their progenitor strains. Absence of teratomas from some LT-related strains demonstrate that metaphase I arrest and parthenogenetic activation are not sufficient for teratoma formation and that additional permissive alleles are required for teratocarcinogenesis. Finally, segregation analysis of teratoma formation in these strains suggests that a single autosomal gene derived from C57BL/6J mice is responsible for the high tumor incidence in one of these strains, LTXBO. Together these results show that metaphase I arrest, parthenogenetic activation of oocytes, and teratoma formation are multigenic traits involving a modest number of permissive alleles.